Abstract: This paper uses the Allen-Uzawa partial factor of substitutability to classify men and women as substitutes or complementary in labor market. In addition, a regression was estimated to corroborate the initial results. The findings indicate that men and women are complementary in Brazilian formal labor market.
Introduction
New questions appear for policy-makers since the demand for female in the labor market increases. For example, the importance of verification -and measures -the existence of wage gap between genders and the implications for discriminatory behavior.
Wage gaps do not implicate in discriminatory behavior by the firms. However, when this gap does not relate human capital will be characterized the discrimination. In a study for Brazilian labor market, Barros, Ramos & Santos (1992) use data controlled by age and education and concluded came to the conclusion of the presence of discrimination between genders. Becker (1957) argues that differential wages can be explained by human capital stock. Polachek & Kim (1994) propose that; if discrimination between genders arises by no equal opportunities, then the economy loses allocate efficiency. Lazear & Rosen (1990) suggest another explanation for wage gaps. The authors propose that the wage gap between male and female is a result of a maximizing profit behavior adopted by firms. It is postulated that men and women have identical distribution of human capital in the job, but women had a superior qualification at home, then the employer 1 Catholic University of Brasilia (UCB), e-mail: sachsida@pos.ucb.br 2 Catholic University of Brasilia (UCB), e-mail: paulol@ucb.br prefers to promote the man, because the probability of women remains in the firm is lesser than men. Frijters (1997) proposed an alternative explanation for discrimination. The author qualifies the discrimination as a result of a struggle between groups to control a scarcity of resources (jobs and/or wages). This view makes possible the occurrence of discrimination between identical groups. This article has as its main objective to verify the existence of wage discrimination, between genders in the Brazilian formal labor market in the period Jan-1986 to Dec-1996. The idea is to use the elasticity of substitution to characterize substitutability or complementary between men and women in labor market. Hamermesh & Grant (1979) and Borjas (1983) used this method.
The article was organized as follows; chapter 2 explains the methodology used.
Chapter 3 reports econometric results and chapter 4 is reserved to the conclusions.
Methodology
Brazilian Ministry of Labor and Social Security tabulated the data about labor and wages in the period from Jan-1986 to Dec-1996 The data was separated by gender and by years of study, this variable is adopted as a proxy of human capital.
Model 1
The generalization was implemented by Allen & Hicks (1932) who proposed the concept of elasticity of substitution defined by a pair of inputs. Allen (1938) and Uzawa (1962) extended the concept. The Allen-Uzawa partial factor of substitutability is used to classify pairs of inputs as substitutes or complementary.
The elasticity of substitution signalizes moves in the same indifference curve. The coefficient of elasticity of substitution is defined as a measure of sensibility of proportional changes in male and female employment in relation to proportional changes in male and female relative wages. Formally, In an empirical estimation was adopted a quite different functional form,
where the inclusion of a trend tries to capture the influence of experience in the job.
Model 2
It will be estimated a regression by ordinary least squares (OLS) to verify the signal of the coefficient of the variable male wages. A negative signal indicates that men and women are complementary in labor market: Substitutability between male and female will be characterized by a positive signal of this variable.
The formulation of econometric model is similar to Hamermesh (1982) and Peinado (1992) . The general form of model 2 is: Analysis of equation (3) must be focused in the variable wage male (Sh), because the signal of this variable determines complementary (negative) or substitutability (positive).
Econometric Results
Two statistical tests were made in both models 1 and 2 before estimating the regressions. First test intends verify the order of integration of the series. This procedure avoids spurious regressions. Table 1 shows the Dickey-Fuller test. a) the tests was madden for the logs of the variables b) * and ** indicate rejection of unit root at 5% and 1%, respectively. c) The number of lags follows the statistical procedure suggested by Doornik & Hendry (1994) .
After the Granger causality test four answers are possible: i) men wage precede changes in the demand for female labor; but the reverse is not true; ii) changes in demand for female labor precede men wage; and the reverse is false; iii) men wage precedes changes in the demand for female labor, and the reverse is true; iv) there is no temporal precedence between the variables.
The proposed model in this article needs the alternative (i) above, because this alternative permit the analysis of complementary/substitutability as proposed in this study.
Otherwise, that is, after finding alternative (ii), (iii) or (iv) the procedure of estimation of elasticity and, consequently, the analysis of complementary /substitutability should be changed.
Before implementing Granger causality test, it is necessary to choose the number of lags for each equation. By using the Scharwz Criterion (SC), Hanna-Quin (HQ) and Final Predictor Error (FPE) -that consists in a penalty for the inclusion of more variables -were chosen four lags for the variables related to eight years of study and three lags for the variables related to twelve years of study. Table 2 shows the result of Granger causality test. a) The variables related to demand for labor was taken in first difference.
The F tests in table 2 suggest the acceptance of alternative (i), that is, men wage precedes changes in the demand for female labor; but the reverse is not true.
After these two statistical tests, the two models proposed in section II. We presented, Table 3 shows the coefficients of elasticity of substitution 3 . For the male/female wage, three of five elasticity of substitution were negative. The equations for less than four years of study (I), less than eight years of study (II), eight years of study (III) and undergraduate (V)
Model I
were statistically significant at 1%. The equation for twelve years of study (IV) was insignificant at conventional levels. Moreover, all absolute values of elasticity of substitution were less than unity 1 > σ , indicating a great complementary between males and females in Brazilian formal labor market. SE is the standard error, t is the t-test and Trend is the tendency. Table 4 explicits the results of the regression for the variable changes in the demand for female labor with eight years of study ( lEm1). The signal of variable male wages with eight years of study (lSh1) is negative indicating a complementary between males and females in the labor market for eight years of study.
Model II
In ) and a reasonable performance against the random walk (R 2 Harvey). The RESET result is not so good, but it is not possible to reject a correct specification at 5% of confidence. ), a good performance against the random walk (R 2 Harvey) and a good specification of the model (RESET). The result for the Normality test is not so good, but it is not possible to reject the null hypothesis of residuals with normal distributions at 5% of confidence.
The coefficient of variable lGDP (tables 4 and 5) shows that female labor reacts in a no homogeneity in a shock of product. The coefficient is negative for eight years of study (table 4) and positive to twelve years of study (table 5) . It signalizing that an increase of product per se increases the demand for better-qualified workers. 
Conclusions
The values of the coefficients of elasticity of substitution (less than one in absolute values -table 3) and the negative signal of the coefficients for male wage (tables 4 and 5) indicate a complementary in formal Brazilian labor market between men and women.
